TIP SEAL TIP ATTACH 



FIELD OF INVENTION 

The present invention relates to a catheter and more importantly to the distal 
configuration of an intravascular catheter. 

BACKGROUND OF THE IN VENTION 

Non-invasive procedures such as percutaneous transluminal angioplasty (PTA), 
percutaneous transluminal coronary angioplasty (PTCA), stent delivery and deployment, 
radiation treatment, delivery of a drug at a lesion site and other procedures are used in the 
treatment of intravascular disease. These therapies are well known in the art and most 
utilize a balloon catheter in conjunction with a guidewire. First, a guidewire is advanced 
in the patient until it reaches the treatment site at the lesion or stenosis. The balloon 
catheter is then advanced over the guidewire until it reaches the treatment site. The 
balloon is inflated to compress the lesion site and dilate the previous narrowed lesion or 
stenosis site. If the balloon carried a stent or drug, the drug or stent is delivered at the site 
when the balloon is inflated. Likewise additional therapies may use a balloon catheter in 
the treatment of the lesion site. 

Catheters used in vascular procedures must be flexible to navigate the tortuous 
anatomy of the patient's vasculature, but must also have sufficient stiffness to aid in 
pushabilty and tracking of the catheter. As a result, catheters have been designed to have 
a more flexible distal end and a stiffer proximal portion. However, there continues to be a 
need for a catheter with an extremely flexible tip that does not diminish trackabilty of the 
catheter. The present invention addresses this need by providing a novel way to attach a 
flexible distal tip without diminishing from the tracking and pushability of the catheter. 

SUMMARY OF THE INVENTION 

The present invention is a balloon catheter that includes an elongated tubular 
member having a proximal and a distal end. A balloon is positioned at the distal end of 
the tubular member. The elongated tubular member has a proximal segment that 
comprises much of the length of the catheter. A distal segment begins proximal of the 
balloon and extends past the balloon forming the tip. An inflation lumen extends through 
the elongated tubular member for providing an inflation fluid for the balloon. 

The catheter also includes a guidewire tubular member. The catheter may be an 
over the wire catheter type in which the guidewire tubular member extends from a luer on 
the proximal end of the catheter through the length of the catheter to the distal tip of the 
catheter. Alternatively, the catheter may be of a rapid exchange type. In this design, the 
guidewire tubular member extends from a position proximal the balloon through the 
balloon to a position distal the balloon. The guidewire tubular member has at least two 
segments. A proximal segment has a first flexibility and a distal segment has a second 
flexibility. The distal segment is more flexible than the proximal segment. 



The balloon is bonded at its proximal portion to the proximal tubular member in a 
conventional manner with either an adhesive or heat/fusion bond. A fusion or heat bond 
joins the balloon distal end to the proximal segment and the distal segment of the distal 
tubular member 

BRIEF DESCRIPTION OF THE DRAWINGS 

The novel features of the invention, as well as the invention itself, both as to 
structure and operation, will be best understood from the accompanying drawings, taken 
in conjunction with the accompanying description: 

Figure 1 is a segmented side elevational view of a catheter of the present invention; 

Figure 2 is a sectional view of the distal portion of the catheter of the present invention; 

Figure 3 is a sectional side view of the balloon portion of the catheter of the present 
invention; 

Figure 4 is another partial sectional view of the balloon portion of the catheter of the 
present invention; and 

Figure 5 is a partial sectional view of the exchange joint of the catheter of the present 
invention, 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention is shown generally as catheter 10 in figure 1 . It includes an 
elongated catheter body 12 with a proximal end 14 and a distal end 16, A conventional 
luer (not shown) is located at proximal end 14, Balloon 18 is positioned approximate the 
distal portion of catheter body 12, with tip 20 extending distally from balloon 18 forming 
distal end 22 of catheter 10. Balloon 18 may be used for angioplasty, deployment of a 
stent, delivery of a drug or other vascular procedures requiring a balloon catheter. 

Catheter body 12 defines an inflation lumen 24 that extends from the luer where it 
is attached to an inflation source during a procedure to balloon interior, A second tubular 
body 26 defines a guidewire lumen 28. As shown in figure 1, second tubular body 26 
extends through the elongated catheter body 12 and balloon 18, with its tip forming the 
distal end 22 of catheter 10 for an over the wire catheter. While not shown, the elongated 
catheter may have a region of intermediate stiffness between the proximal portion of 
catheter 10 and the distal portion of catheter 10. Alternatively, the guidewire tubular 
body 26 may be shorter than the elongated catheter body 12 if the catheter has a rapid 
exchange configuration. 

Figure 2 shows a distal portion of a catheter 30 with a rapid exchange 
configuration. As shown, guidewire tubular body 32 has an entrance port 34 proximal of 



balloon 36 and it extends through balloon 36 terminating at exit port 38. Guidewire 
tubular body 32 has a proximal segment 40 that is preferably constructed of a trilayer of 
HDPE/Pleaxar Resin/Pebax 6333. Distal segment 42 of guidewire tubular body 32 is a 
single layer preferably constructed of Pebax 7033. This material is more flexible than the 
material in the proximal portion. While these materials were selected, any other 
comparable materials may be used such as Pebax 6333, 4033 and 5033. Guidewire 
tubular body 26 of the over the wire configuration likewise has a proximal segment 44 
made of HDPE/Pleaxar Resin/Pebax 6333and a distal segment forming tip 22 made of 
Pebax 7033. 

Another rapid exchange configuration is shown in figure 5. In this arrangement, 
the proximal segment of the catheter includes a skived hypotube 35. As seen in the 
figure, hypotube 35 has helical slits, designated 37, formed proximal the skived portion 
39 of the hypotube. The slits may begin up to about 10 mm from the skived portion, 
although any suitable length may be used to ensure maximum performance of the 
catheter. Preferably the pitch of the helical configuration changes along the length of the 
slits, such as from a proximal pitch of 8.5 mm to about .8 mm at the distal portion of the 
slits. 

Balloon 36, as shown in figures 2, 3 and 4 has a proximal end 46 that is bonded to 
the elongated tubular body 12 forming a bond. This is a conventional bond such as a 
fusion bond, adhesive bond or other suitable bond. Distal end 48 of balloon 36 is likewise 
bonded to the guidewire tubular body 32. The bond is located in the area designated 50 in 
Figure 2 so that balloon 36 is bonded to both proximal segment 40 and distal segment 42 
of guidewire tubular body 32. The bond is formed in the following steps. 

In the preferred bonding process, a mandrel is inserted through the guidewire 
tubular body, with the proximal segment and the distal segment in abutting relationship. 
The distal portion of the balloon is positioned over the abutting segments and then joined 
using heat or adhesive. In the case of a heat bond, a laser or RF source may be applied, 
fusing the balloon, proximal segment and distal segment together. 

It is understood that the particular embodiments described herein are merely 
illustrative of the preferred embodiments of the present invention and that no limitations 
are intended to the details of construction or design herein shown other than as described 
in the appended claims. 



